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(54) PARALLEL FOUR-CYLINDER ENGINE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To compact the parallel 
four-cylinder engine with keeping the good balance 
between the right and left sides. 

SOLUTION: A primary drive gear 142 is formed at the 
crank web portion outside of the outermost cylinder on 
the clutch side. It is thus engaged with a primary 
driven gear 143. A chain sprocket 79 that drives a cam 
chain 108 is provided to the end portion of a crank 
shaft 81 on the clutch side. In line with the chain 
sprocket, a pulsar rotor 116 that rotates with the crank 
shaft 81 as one is installed, and a pulse generator 118 
is also provided radially outside of the pulsar rotor 116. 
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7 8 0**»7 8 aO±ii^6*W7 8 a«'b<kUt) 
**£*h>7 7(IIIIIC«-3fc^riRllCII»tttiStfXO 

[0 0 3 4] y'J >^"S 7K47 (Z(4, HI 5 iC^f £ ? 
(C, C^>'J>^7 K4 7£±$E,«5lCSUfc#t:;*h 

>7 7 ticj;y?BdE*n*««a8 3**n*tiRi*6 

tlXl^itfelC, &«Jft&8 3(C«UT^7^8 

5i»§ui»8 5fccfc^«ii»8 6«^nxi^o 

[0 0 3 5] flamilSS8 5(4, g]9 (C^-Tct^lC, 1 O 
OyiJ 1 lCfc(tSM18 3 ic**u ttfiBlcMP 

•T4 1 Otf)±i»Sil)»8 5 A^6»ttfiB8 5 B£JSX2 
0(C»ttL/X»m$ilffi8 5 a, 8 5 b#JBSSStlX«:4 
'bOX, cn6#»ttl»8 5a, 8 5b#ftlfftl8 

%s 8 3 iciiiixtsy, cn6 2^oHP#fnfn« 

S^-h87a, 8 7bd:/d:oTl^ 0 

[0 0 3 6] ^rc, }#«ii»8 6 0JSJftS8 3^(OBBP 
ht>1 0«I8 3(C«LX2 0^ 
^nXC^^o Tti:t>?>. SfSilSS8 6(4, 1SISI8 3I: 
2OC0^ s «jiSS8 6 a, 8 6 b tfim^&B 6 b €: 
8T±»«a»8 6 AtfJBtf Snttti t)OT, 
iISS8 6a, 8 6 b OJKfilS 8 3 ^OMP^-ttl-f-'tlSt 
S^-h88a, 8 8 b tfi^tt^o 

[0 0 3 7] y'J >^7 K4 7IC(4, 18fc<t^i9 
^(C^^ct?)lC, mlE&PAM^- h 8 7 a, 8 7 b, » 
M*-h88a, 8 8b$HSt^»a/U78 9a, 

8 9 b, SWUV/U:/9 0 a, 9 0 b ***tl-f tlRltStl 
XO^)o ^RS^^N^U^S 9 a, 8 9 b (4, 08IC^^"ct 
5 (C, h 8 7 a , 8 7b €:3il«ICHJBI-r*$ 



yxfA9 1 £±*lCtt£*UX#{*9 1 a#Rjm*-h 
8 7 a, 8 7 bSPflGSttBfT &/W?X7V>4f9 

ij K 4 7 |C»»&n/t/^^-f K 9 4 ICJIBj 

[0 0 3 8] 90a, 90b 

/^8 9a, 8 9 b£HfR0)fc0)T. #<*9 5a£W 

•>U>^y K4 7±lCfi, ft«SSA;U^8 9 a, 8 9 
b, #J#SAJU:/9 0 a, 9 0 b £fE» S 

[0 0 3 9) cnb^A'>t7h9 9, 10 0(i*ffitt 

7 izm^tlfc^TV 0 2 ICcfcoXlilHl 

y ictgeasic^snxfey, *ojsH(cii, 

;U^8 9a % 8 9 b, »SA^9 0a, 9 0 b |C*f*S 
UTHRfSMB* A 1 0 3a, 103b, DEAffll*) A 1 0 4 
a, 1 0 4 b^-ttl-ttl— #IC«JBStl. ssrc -^CD 
^7U>^+t^^1 0 2lcffi£-UXiA?7 

-5c ft 45, &*Ayt7h9 9, 1 0 0 O^ffifflttSB* 
;*<0»i»<fcftoXi3y, C(Dil»(Cili;a}4?L2 2 0 
#*, A103a, 103b, 104a, 1 0 4 b tf> 

^-^®^e)*^SRic^fc^x^/5c$nxo^o 

[0 0 4 0] S/t, &^3Ayf7h9 9, 1 0 0O68 
lC(i, *A^P<ryH 0 6, 1 0 7#ftlfn-» 

iciaite>n, cns^A^yn^^n 06, io7£ 

^7>^vt7h8 1 (0fi->xyn^7 h 7 9 £IC 
AAfi->108#*BSnTSU, ^7>^yt7 
h 8 1 O0eiC4:t>ftoX#* A*>-f7 h 9 9 , 10 0 
^@et-^J:5lcftoXU^o 

[0 0 4 1 ] f UX CtXt>^A>'i'7h99, 100 
^HK-r^lCifeftt^, i»ai!l"l*A I 0 3 a, 10 3b 
33 J: SWUM* A 10 4a, 104 boai*, *tl-f 
tl*flft«/^U^8 9 a, 8 9 bfcct^iSA;^9 0 
a, 9 0 b<D/W?V7f 9 3, 9 7 (C^*l-?*lJIi£ 1/ 
TA;^7fA#9K 9 5«r±TlCf£?I»;*-t*\ 
ICcfcy*Bft«*- h 8 7 a, 8 7 b J3«fctf##ft#- h 

8 8 a, 8 8 b#MI5flt'S«fc3lCftoXO£. 

[0 0 4 2] 0 8i:^tJ:e)|:, *>'J>^yK 

4 7 lZi5tfZ>&/W7 l J7* 9 3, 9 7 OJSHCtt, H 

wx*«»»aa*y 4 1 b^w^ntfcu, ccic 

S**»»>4(4. ±560cfc5lCUXA;uyU7^ 9 3, 

9 7^TBUc^ A';^U7^ 9 3, 9 7£#*>A1 
03a, 103b, 104a, 1 0 4 b <h<0fflft*;H* 
f*. BSICfctvr 1 jft*M*tt. X>i»8#*tt (« 
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j*7L/-A2) (CJiKStlfcKBIICtSltS^ax* 

i, 0 jfc, ->y yf^v K4 7 0S^Sicii, 01 o ic^ 

T£v\Z, iH«;4£;t-f ;U/\°>7 5lcK*-fc«><D;4?l4 
7 c#H5J*S*aXl>*. 

[0 0 4 3] $fc* HI 6 IC^-fctplC, RSMffl'I^Av-V 
7h99MA77 p P^7h1 0 6ifi->^yP^r 
y h 7 9 t(DTO*A3 : i-> 1 0 8<DttJSffllCti, * 
A^x->1 0 8<Dlifz-Z>Z£flim't2>fiA3 L 3:->T 
>yatl P9#ie$tlt05, Z(Dt}A^ji->ir> 
yatl 0 9 14, — flW*->»J >^ty K4 7lctf>JS£ 

snxjsiftpi^t^n^A^x-y i o sic^-px&tf 

Sf^at^'Jy/^l 1 ot, rtWlc^n-M i 2 

>y 3 tX'J^1 1 0 A*x->1 0 
8lc»UM"lt*t^h>i i 2 <hJ&>&«Wi2ftXO*. 

[0 0 4 4] f5]C<[H6 (C^-Tcfc-Plc, ^A^ 

yn<r^h 1 0 6, 1 0 7r B l(O^Afi->1 0 8(OJf 
JSflllcii, ^Afi->^h'22i^ y»J/^7 

f*a-4 8ic^ytti*6tt;£tt^xK£*axo£o 

[0 0 4 5] 0 5 IC^fctplC, HtflEPASiiSS 8 5 (£ 

5 3^*^a-r >^>zlu-^ 1 i 3iz<ty*BSft 
xfcy, miEWfta»8 6 <±»«»»8 6a) <o^m 

[0 0 4 6] ^ *>u >^^y K4 7C0±lCtg^^n 
§yij>^'; KAA-4 8lC(i, *> U 
-4 8rtfcct^^A^x~> 1 0 8#Eatlfc* A^x 
->I1 0 8 a^UT^7>^^-X5 OftlCj^il 
U ^^>^^-^5 0rt(C^i-r^^P-/NM73X* 

ic«*n*»»ft»«M-*yu-ifai i 4^s(te»n 

XO<5 e ftft, C^'J-fll 1 4ICX»###»3 

n/t^a-/w^^i4, yy— !fn i 4ic»««n& 
®m^i i 5 ^b*M{c;&#$n£o 

[0 0 4 7] H6*5J:^H7 Ics-T«fc5ic, ffiTIE 

1 (h~i*0tEt^/W-P-^ 1 1 6<L, O^X?*! 
5 0 tlotlSSftfcy z*l/-* 1 1 7 

ic, /^u-y— p-^i i 6<oa^ipm^ift«ic3£^sti 

fcyt;«yi*l/-* 1 i 8*6ft*jftA«W«m«« 
1 1 9**K(t6nxt^*o 
[0 0 4 8] t^yt's*? h8 1 

^7>^yf7h81 <h— ftB«-r*P-* 1 2 0 
0 = yy5>T-7s 5 o icm^^nrcA C yi?l^-^/t 
-12 1 iC^^^nfcX^-^ 1 2 2t*|«ACy 
x^U-^1 2 3 #19:1*6*1X0*0 ftfc, ACvx^ 
U~^73/\'-1 2 1 (4, ME7P>h*5^6 2C07> 
y-*0;U6 6lzBfiL2fttznB<Dmn6 6 b (B4$ 
PS) #&^^^CRI±JL/XO*. ftfc, ACyi^l/ 



(7) 
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-5>*A-±eBS?iHii4. y'j>^P7^*(*4 eizm 

rit*nTO*5B»>*ii»4 6 blCjtifiUTfc'J, cos 
»S*»I&4 6 bjfrfc, ACyi*U-#*A-1 2 1 © 
rtflBlCJBj*Shfc#-r K'J^I 2 1 a©±£ifioTAC 

yi*i/-^/t- 1 2 3coffl»»ic5B»a^etiesn 

[0 0 4 9] S&IC, COACyi*l/-^AA-1 2 

3 0M^7>^yt7 h 8 1 [Zit. KM7U 

2 4^1T^^-^ : E-^ h V7>7>7n*y 

>XZfntry h 1 2 514, 7>vi^f^77f 1 2 6S: 
^UTSulEn-^ 1 2 0 lC@SSn^'J>^1 2 0 a<7) 

1 2 7<Dffi»tifc1 2 8IC, ^tl 2 9, 1 3 0^ 
UtieStlTl^. miiE l J>^1 2 0al:l«» 
iItt<ktt*5*?Ll 2 0b#, JB*l^llC»oT««k (07 
TB1^L*flA4U) M^ntO^o 

[0 0 5 0] 2T;*lC, ±Kl>y>8lC«RSft*JE 
i£«l 3 l t5J:lXc©«iS«n 3 1 ^WSASlit^f 1 
x>y««1 3 2«jtwr*. 

[0 0 5 1 ] KXtti 3 1 li, EmcTF-Tckplc, £5 
>^^r-^5 0COP7^r-^5 0 b <!:— f*<0ffijS«Kr-- 
*1 3 3IC, mii£^^>^i>^7 K8 1 cfcspfrlcao* 
--HM7'J>^1 3 4, 1 3 5t$J:Zfi&ilf-J\,'<7 
U>y'1 3 6, 1 3 7£^UT@lEg£lCl£i£an*:* 
^^>-r>'>^^h1 3 8fe<ttf*!)^yt7 h 1 3 
9 (tN-rn^X^^-f >fi) :ft6Syt7H 3 

8, i 3 9(c*n^ti»i*e>ti*asic;itt*'&pKia4 r i' 

S|1 40a-1 4 0 f fcct^l 4 1 a— 1 4 1 f > 
<OisV7 h 1 3 8<Dft«SP{ZlSlt6n, ^7>yyt 
7h81 ©y^^^'J- H5*f7¥+ 1 4 2lC**^5 
^5*f7U - K'jy>^ 1 43i, ISC 
~7 h 1 3 8<Da«»lZ»lt6ftfc^5y^««l 4 4 
<h, ^<>yt7h1 3 8©:&ttOTIC»(:m;fc£5';/^ 
Ml 44i, ^^>yt7h 1 3 8rtrcfWfc*ffli::& 
»RTte(CJl»Stl^5yy-««1 4 4Si»t§^77 

^u'j-xi 4 5^e,M$nti^ 0 cct, luie 
mtmm (B7T(4*M!ictft«r*««> <o^m<o<? 

>yf7h 1 3 8 07 p 7^7iJ-KU7>^t 1 4 3* 
ttUtttt&tlS-iB (B7TI4*«) (4, <?=yy<?^r- 

^5 0^^^77^^ij-r^cte>icis(tt>nTtN^ o 

[0 0 5 2] ;*>f >v*7 h 1 3 Sfccfctf^V^v'* 

77 hi 3 9i4ivrftfc*fflT*y, -eort&W4, ^n-? 

tl»»a©flM8»1 4 6, 1 4 7 t^tl, *<Ois*7 
h 1 3 8fcct^^^>^i>^7 hi 39 ICI4, ftiBKl 

4 6,1 4 7j&>&ttJBHlC*»U SKS4^»1 40a 
- 1 4 0 f fccfcLN'1 4 1 a - 1 4 1 b, ^77f««1 



4 4 C«-rSiBI»i*ttl6ffl<D;*?Ll 4 8,1 4 9 

[0 0 5 3] C<Dg>8«1 3 1 iCcfctttf, I>y>8^) 
SlW^y7>^yt7h8 10|Hlfi^ ^^^v 
U-h'jy>^^ 1 4 3 43J:^5yy-««1 44^^ 
UT/^>yt7hl 3 8(Cfiitan, JgEOT, £-^i§ 
140a— 140f, 1 4 1 a — 1 4 1 f <D*mfr 
*l*e*H,T*£>*->*:7 M 3 9lCf£«Sn, £ & 

ic^5>^->t7hi 3 gos^icsi^^n^h'jyy 

7^P^7M 5 0<i:UmjI£Seift5 1 x->4 5^^LT 

[0054] mjiey^>r^u~hu^>^i 4 314, 

yW>*^l 4 3 afccfctftfy^iM 4 3 bft>&ttU. 
Ctlt>^1 4 3 a, 1 4 3 b#\ t§*10$c^T£>£ 
•btOO-tOSlE^^V/t^yiJ >£M 5 1 (CcfcoTSiSJ 

an, ^-fvu-K^^^ti 4 2i©«*^i: 
fe(t*Ay^5y->i36«»pL6n*«rttsnfct>© 

T% X'J-yi 5 2fe < fctfz-HWJ>y'1 53^ 
^UT^-f>yt7hl 3 8lCffi*flHllEgS[C^«an 
Tl\% 0 &fCs X'J-7 r 1 5 2 |C(4, ^-fVJ-K'J 
y>^-^l 4 3 t-#ICH«-r**-f^*>y K5-f y 
^yn^r^hl 5 4*«^tlTU5. c^-r ;u^> 
yK7>f777 p P^7 hi 5 4(4, ^x->1 5 5 |C<£ 

■DTasE-r4*-<;^>^i 5 6 (c^tsanrtN^o c 

CT% HJIS^-f 7 K7^^7 r P*"7 h 1 5 4 

(4. O^X?*- X5 OillWE^^TU-KU^ 

i 4 3 tomoffinncEiisn, ut)^m^^j^> 

7 , K7-f^7 r P^7H 5 4&tf^ni:RiS<^53 1 x 
->1 5 5 14, miidi©4 0©mM©e)Sg^ffi']©m« 
(H 7 T3F-r«T(4*&«<B««) (0=i>P^K78<±: 

8»H-¥M±icBE«anro*. 

[0 0 5 5 ] ;*(C, WIE^5y^««1 4 4(COl\Tf5i 
»ir«£* :0^5yflil 4 4(4, B7IC3KT<fc5 

ic Buiey^-r h* v i 4 3 h± 

»snfc^77f79#l 5 7t, ZOt^y^TO* 
1 5 7rtlCiR§anTguR^-f >S/ir7 h 1 3 8 
izmfa-r**^ 1 5 8 <h, ^77f7v^1 

5 7fflij^j:^^^^5 i -t>^ i 5 smommwii 5 7 a 

1 5 8 a cn6SS«}8«1 5 7 a- -, 1 5 8 

a-Z&KlZ&mt<1*Z># : 5y3 L 7l>y~s*Zfl'- h 1 
5 9?*6i«aftT04. 

[0 0 5 6] y^^^y-ryt^y- h 1 5 9 14, tK 
;Uh1 6 0 iCcfcoT^^^^-bV^ 1 5 8<t— t*Sg 
U, /^f>yf7M 3 8(OW77fS]lC^i*pI^T 

£>£*)£>©, *77f^7''J>y / 1 6 1 (CcfcUWlC^ffl 

(B7T6fll) iCft^anTfeU, C©tt»T, milEi^ 
0JS4S1 5 7 a---, 1 5 8 a -tfffiSlCJES ITy 5 ^ 

'ryt^y- h 1 5 9 #«MK* 5 U U -X l 4 5© 
fti*lCj:iJay7lCf$iAan^<h, fffftfl 57a*6l 



(8) 
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5 8 a^Hftt^^yfaBi 4 4li»iikft*. 
[0 0 5 7 ] ^5yfl/'J-Xl 4 5I1 ^iifiS^-X 

1 3 3lCl£SnT*7 7ftti1 4 4«5?5yf 

*a- i 6 2 icHBuiciawi aaic-ty nsn/tuy- 

X*>t7 hi 63i, CC0U , J-X'>^7 h 1 6 3 (D® 
»C«kU> -05/^7 h 1 3 8(D$4;*fllCf$ifcpJf&<t£ 
*U *a>jt*«*^7y^^'J>^l 6 1 <D**ICtf- 
M7U>^1 6 4**l/TMSnfc*ftP7Hl 6 
5<h, l^'J-XS/t7H 6 30TilCltStlfcl/a 
-XI/A-1 6 6t, l/U-Xyt7H 6 

jtsitsu^-yxyj^'i 6 7»*6i««n. i/ 

[0 0 5 8] fUT, *5yfl/A- 1 6 8 iCcfc 

|y/t- 1 6 8^UTL/U-Xyt7 h I 6 3**E»3 
tt6tl*tWI»lC»frPy h* 1 6 50t£#lC«MU £ 
7 7f««l 4 4t4«<&ttHS<kfc*. 
[0 0 5 9] ±EM«1 3 1 *«Ul*«W«fi 

>i>mM^ 3 2zmBRtz>£s c^x>y»ii 32 

(4. EI7IC^-TJ:5IC, XI 3 3 (C[e]iE*Tf& 

ic$}$snfcfi>y^t:>K;n 6 9<t, wsicxk* 

<E>*A;1t1 7 0 atfmi$.2n&mm<r-X I 3 3IC**- 
hH7A1 70£, C(Dy7hF7M 7 0 (D-aSlCK 

$nT*>7hK7Ai 7 o <t— < &m*u. -eo«BBic«t 

WttlC->7 ht°>l 7 2 a#\ Sfc«ffllC«SHffl1 7 

2 b««Sn)ty7 h H^A-t>^ 1 7 2<h, ^x> 
v*tf>K;H 6 9(D**ICHffi«n5t«ICl5HJ6tl/t 
fl^gin 7 3 a&is? h K^A1r>*M 72(Dy7hh! 
> 1 7 2 a lC^-T^f>7 h^U- hi 7 3 <h, ^iEfll 
*—-7 1 3 3 izmfeZft'ZCDffcm&isy h h^A-fe>^ 
1 7 2 0ff^HSBl 7 2b lC^UT->7 h K^A 1 7 
0<o@Hfc££*!SJ-f*;* h^/t^L/- h 1 7 4<h, & 
iSttKr-;*! 3 3 !C3Ej#$tl>tf>7 h7^-^yt7 h 
1 7 5tD*WilCCtf>->7 H7^-^yt7h1 7 5 (DM 
tt*lRllCffl»prftElcK»Sft, -S#y7hK7A1 7 
OO^AiSl 7 0a(C, fSW/^>yt7 H 3 8 fc 
cfctfrtO>t^>-f 7 h 1 3 9 0«»^1 4 0 a-1 
4 0 f , 1 4 1 a - 1 4 1 f IC2§l!^-r^tl»* <C 
(Dlf^3*) (0f>7h7^-^1 7 6 £fr*>M0L2tlT 

?i>y^f>KM 6 9, *>7 hh'^AI 7 
0, y7h7^-^yt7h1 75lt -tn-^tltta* 
1 3 10>-<>yt7h1 3 8 fccfc^'?>^">1'7 h 
1 3 9 t^PfTlCEKStlTU*. 

[0 0 6 0] fUT, 9 L x>v7t:> K;H 6 9 4)^jI 
9**— Sft«iaes-&6ti*t, u©BS^>7h^l/ 



-hi 73, y7h H^A-fe>^ 1 7 2^LTy7 h 
h^A 1 7 0 (CfiitL, Z<Di/7 h h'^A 1 7 0 <D0g 

iCctyg->7 h7^--^ i 7 6*^iBSfcs»s-&&n* 

ICtfc&lV 1 4 0 a- 1 4 0 f 

f 1 4 1 a- 1 4 1 t to^^o^iss^fbs-tt^n 

[0 0 6 1 ] »a«<r-^ 1 3 3 ICI4, Ji0>$ 

yt7H 3 9*»OK'J^yp<ry hi 50^1 
7HU7>7yP^T7^A'-1 7 7*iSSnt^ 
& e coK'jy^yp^'y 7 714, *A- 

7 7 a(DlWMlC|l*fil 7 7 b IZ«fc U 

[0 0 6 2] £T, ±E«riEOX>y> 8 33<t^ffiafl! 
1 3 1 (4, x>-»80T»lc»lt6ft&«»;*«»S 
51 7 8(C<£U, «Mft«#»»Sn*<OCtt-3Tl* 
3o C0ffl3Kife0MgSiKl 7 8 14, 0 5, [il6fc<J;tfE] 
1 ilc^-Tct-plc, 2^>?<7--xs oizteitzaytr 
-750 bO)T»IC-f*ICHffiSn-t©rtfflC»7»j*L 

si?Bt*iiE*^M>7 5<t, in»»L Please 
ns^^;i/7hi/-ti 7 9^, ^>^>r-75 0rt 

9iciSjs$nrcHuiE^--r;i/^>yi 5 6£, <?^yo>r 

-7 5 OOBuSPIcgl^^nm 1 (D>4ilfiSl 8 1 ^IT 
**fJM*>;/l 5 6\zmt£2tltt'(J\s7<i)\'? 1 8 2 
<t. mi (05*ilttl 8 1 ERl*&ti*t»L + lc 

aaian**-f^u u-7aa7i 8 3t*tiT^ 

[0 0 6 3] 5 6(4, MaiCDiP< 

^f>yt7H 3 B^M^K^'f^^P^y 

hi 5 4lC5 1 x->l 5 5*^Lta»ifttl>TX> 
y>8(0EHElc«fcyft»L/. »»;4L*, ^-Ol^hU 
— ^-1 7 9 J&>6>8ftO±l:fr/W^1 8 0£>€>fR1 OiAA 
SSI 8 1 tgT*^ ;U7^;U^ 1 8 2 ic»y&t*. 
A^-fJl^l 8 2£»fflUT»iaSft>fc;W»}*Lte, □ 
7^-75 0 bftOSM CD>4ilKl 8 1 (D2El$l IC COgl 

i <D}&mm^ 8 i t3pf7icR^&n/t*2(oaii»i s 

4IC2S&*1*0«* *<DMIC* P7^r-75 0 b OlWfiRlC 
[0 0 6 4] CO^a3^-7 1 8 5(4, Ell 2ttl\UB 

^r-7 5 o i^-r^^-r^^ i 8 2 <top B ^ic^g$ns 

>r-7*^1 86(h, C(D^r-7*<*1 8 6 0miffll£S 

otKifti 8 7 t*6«fiiisnTi^. 

[0 0 6 5] >r-7*ft:l 8 6 (4, H 1 3 fccfclXH 1 4 
(C^-Tcfc P IC, ^miZ^^J^y>(Jl^ 1 8 2*5cfctfM& 
1 8 7#«^3ft«77>y9l 8 8a, U8bW 

1 <h^^^7-f 1 8 2<D±%Lm£&m&2-£Z>ni 
OStttfcPI 8 9<t, ^-OU^ 1 820T*«Cfl 



I 



£Z>m 1 (DftLAU 1 9 0 Z(Om 1 ©2*AP 1 9 0 IC 
««LT«4«>±^lcSL^±^U<r-^*i*1 8 6CT)mj® 
lcS2(03ttttSP 1 9 is^i/trantssi^/MiiA 

^yi9 2<h, WE»2 0)}*iittl 8 4^0BBPTft* 
*<D±8|ilCd1«P7jcP 1 9 4^ SfcTSPfCli^-X* 

<*i 8 6rticai;*C7*-^/wy i 9 5^in 9 
i 9 2ii }%&<r-x ot^oi^— 5) 1 8 5£:*-r;u 

7>^-X5 0O«fffiffllCiI«ttlClEasn4C4:t 

[0 0 6 6] >r-;*;fc<*1 8 6 (D Buffi (M led SB 2 (OStt 
»P1 91 <fcS2<03SAP 1 9 3 <h£0&<lfl2(D}£a 

8S/\--r^i 9 7^isnti^o c^ftass/w :/i 

9 7 11 ±TiZ-mzW^!i^2ftrz7^>>>^^ 9 7a^ 

8 6 IC^aDiL^^nTO^o 
[0 0 6 7] UtS % »!077>y»1 8 8 a, 18 8 
blcli, ^^>^<r-^5 0(C«-rSHSfflOa?L1 9 
8<h, M<*1 8 7<DB£ffl<OtaD 1 9 9^ fflSfifiFfle 
M^nxo^o e<05^ feoctt)T^Oil?L1 9 8 

d ***ffloh # i/>tsnw*. 

[0 0 6 8] — ?J , Mtfc 1 8 7 (1 0 1 2 \Z7fk-f£ o 
IC, X*i*1 8 6IC»JCUfcJBttTrtffllcaS!S8l 

«*t4a«©t)OT, *<ortWffl*:$--;**<*i 8 6 

>r-X*^l 8 6<07^>vSP1 8 8 blCjg-&2nXU 

[0 0 6 9] :7^>xg[*2 0 0ICI1 1 8 6 

8 8b lC7£/££tl7ci§?Ll 98fcJ:LK^ 

uwi 9 9ic-i*ir&s?L ua^ift) ^Msntfe 
y* m*i 8 7(oaMioTfti;«i 9 9icsa*n 

^tai; (H^BS) lC<fcy<r-;**<*1 8 6lCjS^*tU 
AOlftl 8 7 0DS?LfcctC»-~^^^l 8 6tf)ig?U 
9 8|Cil^tl^^>^^-X5 OlCSi&SttSfci; (H 

Tfvis) ic<ty, 8 5 (a^>^-* 5 0 

ICBlESftXO*. BuE^iP^-X 1 
8 5t^^7^W1 8 2£ll b5E^>£^-X 

5 ooBijffifex, stwca^x, ^-o, -tft&#ai>r- 

X 1 8 5 £*><)\,7 4 1 8 2 £<0SU<D3StU5fc«ia* 
ffjiS^^>^<r-^5 0 <t-€-<08J?jOmiESm*5 6 <b 
TH*ti*ffilBIICffi«r*«t5lC ttUWIJ&ftXl* 

[0 0 7 0] 8 5*aa-r*»»aL 

cOgiSSriJiPfl-rSi:, Si ODiiaSSl 81*6»1 tf);7fE 
aiPi 8 9tex*-f;u7-f 1 8 2rtlCAU* CO 

^•y;u7^;u^i 8 2 ict^raasnfcf*. »i<t>3S 

AP 1 9 0»&ff1 <05*a»/W:/l 9 2rt*±»U 
S2(D)7itffiP 1 9 1 0>&M2 0>;Aatt1 9 7 rtlCAU* 



¥MW- 1 1 - 1 9 3 7 2 3 

C^)^2(7)M{SAM^1 9 7|*3*TRLT*&!B2© 
3SAP 1 9 3*8T«IIEIB2 0aattl 8 4 ICA^XO 

< e ssaicd aar*»<i»E^*- 

95/;^, ans-r4^»*^aALT»2<o 
;4a?s/^yi 9 7*a*an»»L^ipsn4ct5c 

fcoXH*. 

[0 0 7 1 ] ST, ±E#»*--* 1 8 5$gTS2(0 
;*a«&1 8 4ICAt3/t«7»»Ul H6^{C^f^e) 
IC, C(0^2O;*aSSl 8 4^€>ffitEKa«1 3 1 <> 
^f>yf7h1 38, *'5^yf7h1 39, <?=5v 

T®m^ 4 4i) ^fjttssn*. t=7>o>r-7, 

5 0OP7^r-75 0 blCIl S2 0;4aS§1 8 4 (Cfi 
t4/-f>*t7'J 2 0 1 6*1X1^-5. CCDpW 
^>7'J20 1lt S&tffilCffitfXfcy, »2<05* 

assi 8 4^£>>r>*>^y 2 0 1 catAu&swta 

Lll X>5»8 (^7>^*>t7 h 8 1 , tf^h>7 
7, §^3Ayt7h9 9, 1 0 0 *) lC<£3£$tl£o 0 

6 ICfe^X»*2 0 2fi-t(OtS»*«lyXC^a o «ttK* 
7>^yt7 h 8 1 oa^(CEBStlfc*-<^>^l 
5 6^e>BuE^^>^v-V7 h 8 1 CDT^^a^X7jc;^ 

ax>y>o«r»iz»w3ti*» i o»a» ot-oi^a 

tt) 1 8 1 <h, HuE^ffl<r-x 1 8 5 fc<fc U ^ffl^iafc 

*-r>**5'J 2 0 1 il*5lMc£^U;tttfigX* fflE 
£^>*>r-;*5 0lc»l*6ti*d:it>lc, me*-f> 
*t7'J2 0itf*i OiiilSi 8 i ckUt>±^lcttB 
^*«fc5lcH:tte>ttXl** (116, Hi 1#RB> o 
[0 0 7 2] ^fcZCOm 6 iC^fcfc? IC, CKOS8&2 0 
2*a*iB*;4L(l mfE^A^x-y^Vva^-l 0 

9*atifficctyfttt-r««fe5«j«*nx^*. -r«* 

^Afx-^^atl 0 9 ^WS^h> 

?m^i i i, fc^tf^y >^:/py£*tM 6 fed 
ffiKHB2 0 2*6 fx h>l 1 2rtlc5H*;4L*3iEA 

sit*5*a»2 o 3«asn, aB»aL<oj*ffiCcfc 

U, Wh>l 1 2li«lc-5F>i/3^-^»J 1 0^ 

fiiicf+»sn*toftx»*. tit, Mmttrnzmtt 

[0 0 7 3] COIita LCDil^lCfctNX. /cch 

X.|£x>v>8 <^5>**>^7 h8 1 ) «fJSia(Eica 

^icifc/^ox, flEasn*a»»LO}4flE^K*y* 

8 3^i)llT$1 0D;iai» 
1 8 1 iaiJ|»»L©Mli<*-fA/t>7 5|^ICM 
Sti. *nJa±;4ff#±^U/j:OJ:5iHSi$tL5cl:plc 

[0 0 7 4] CO*-fA'J'J-7A^1 8 3lt S1 

cDsaffii 8 i rticaaua»}*L(o»ajp 2 0 4 a# 

-t(D«»ICJB«StlfcW«EnW«Om»2 0 4[^IC, X 

yj>^2 o sictywttsnsciticct-pxawtttt 



IEi#i£P2 0 4 a£glSriAH2 0 6 #HX&*i;*nTfc 
U. ffil <D;4iISSl 8 1 L#fiia<0J:5 IC 

aoS-^CDteElcifr-gxh. C©iB»54 L ICJ^TrtlS 
2 0 6tfiZ-?V>{/2 0 5 iCtftL-CWr-SCtlCfc 

y. sttbn 204 awm^Tzomftn 204 a*>e>jH 

L £ * -f ;U/ \° > 7 5 IC $ JiJ f 3 tSfiE £: U n T O 

So 

[0 0 7 5] BuIE7-xX-^9|C«fcS/^Sn->^ 
^AICOOT0 5, 0 6fc=kt>*0 1 0 UTS#IC 
HWt5. 97>9*- * 5 0 ICfcltSP7^-7.5 0 

tfc/«toT|HlfI^iftr^'?*-^^>^2 0 7#E»a 

nxfcy, cwo *—9#>-?2 o 7 icii, 7vi-^ 

9 0;7Ktb{|i)tJ'>^ 9 a ICit D-S^xX-**-* 2 0 8 
<»:, WKJfrfP*— *1 8 5 [Z&mZftrzO*—$>JUzf 

1 9 5 tfmmznT^z. $.rz, i5SE^»<r- * i 8 5 

©II* 1 8 7 Urtli. >r-X^1 8 6 {zmt$.£nfz~,1i 
SP7jcP 1 9 4 ^ITvU >^7"P 4 6 ICffsJ* 

infe^^-^yt^y K 4 6 a iCiliiLTO-S. 
[0 0 7 6] $«bic, ->u y-sf^v H4 7 ICIi. *>•)> 
^^P^^*:<*4 6©9*-;5'> ; 1"7--;> M 6 a iCgigE 

5*—$>i>-Vtry h 4 7 ali, 01 0 iCsTrJ: 3 IC. •> 
ij vy^y K4 7 <Dt*S(5«ffl'llc^lte>n^^£P7j<;jiSS2 
0 9 lCSilUTO-5. cco;^a)7jciigg2 0 9 rtic 

IS. -y— h 2 0 9 atflSCJ-^ftTfey. CCS 
51^ ;^SP7jc#-^-ggJU± lefc -5 £ . milE^ /i- * 7 
7>9Ai!lW5. 

[0 0 7 7] co;^a7}ciigS2 o 9(D5t^lcli. 

g^Afl^V^lCilL-S^vX-^*-;* (tvf 
tt*>07jtBg) #}g|re£ttT^-3„ JU±#;$ai7j<©ii1IS& 

-e&y. ^v=x-^ 9 ic«fct>T/$£P£n/t#ai7.kii. 

=j--^^>y 2 0 7<D^KIC«fcU. 7 yl-^9^7v 
X-;?*-;*2 0 8^r7*-^/H>'7 p 2 0 7. 0*~$> 
/t<< 1 9 5 &mTft8l7ktr-X 1 8 5©Mi*1 8 7rtlC 

-^vtv-7M6a, 4 7 a^ilSCilCcfcljxy^ 

>8£;$£nu -e-©?*. #iii7j<iis& 2 o 9*b7yi- 

^ 9 ICM-So 

[0 0 7 8] $t, ;*ic, **wic«*»«#;*ic»r 

3-&2sW*if£gS2 1 0£. 18. 0 9. 01 5 /.tlx 
LI) 2 6^^P.§LTJUTICl^UTtx<. C©CI»:2® 
1 013. x>v>8©mi77lc|E$n. huIEx 

l/T»«Snfc'J-K#2 1 1 <t< #->'J>^5 1 [Cfc 

it-5j^aass8 6©. m^s5 8 6 b ct y <b±Mm<o 2 o 

©#ttilJ&8 6 a. 8 6 b ©? *><D^-ftlt)'— 7j (Cff5fi3t 

$n^-^s«*gii!&2 1 2t. cnb-;^«tt$g 

il£S2 1 2 tmi>J-t i n2 1 1 ©TaSfflt^Ofctf* 
Hit 2 1 3 <h^6<S^anTtx-5. 



ft&WI 1 - 1 9 3 7 2 3 

[0 0 7 9].s-r;*stHft$gii!S2 1 2fi. 1S->'J> 

^51 afc e bLK3H->iJ>^5 1 c ICfcOTIiSffliJODtf 
fjtiiSS 8 6 b IC. ££2§->y >^5 1 b;fcJ;lK4§-> 
'J>^5 1 dlCfcUT(i£ffli|©5J-ttitK8 6 a IC, 
•€-'n->'J H 4 7©Hij®^e>-e{Drtg[5lCiiL/Tfc 

y. cne>^*ffisitttsiii»2 1 2tf>a.»<w©winic. 

[0 0 8 0 ] huSE'J - h'# 2 1 1 rtSUICIi, ^gm© 2 

1 3 icjii;-5iiss^fi)t$nTfcy. cne>iiss-£ 

IC, 'J-K#©#& (O-mfcH^BS) tffglT&ftTO 
■6. fit. X>v>8#g$itt<j8T£t>T, j&BI^8 
3 ft IC?££ LfcJ#«# 8 6 €iiifi-r 3 C £ 
ICcfcy, -*SSl^ifi8S2 1 2i*j£<l:tfJStftS2 1 3 
rt#»Ettgifi7T^tt«^. £M (lUTCft* 
-;*^?n<h-f -5) i7i"J-7-5 4A>t,-*2»iS 

lag, y-K#2 i i . Mi 2 i 3 

mtgii»2 1 2^t.«-5r*$iiSS8 6 a (&Ob8 6 b) 

icfSig $ n -5 «k r> Ic/j: T i\ -5 » 

[0 0 8 1 ] tC5T, *Slffi0iJ[Cfc(^-5X>v>8(D 
ml!ESEfiffl2jA->*:7 M OO©, 1 "P©->'J>^5 1 
iZ%STZ>mm'V\'7 9 Oa. 9 0bO55, b51E~»:S 
S«^il8S2 1 2#JF2fiX£ft/i5*il!*itS&8 6 a (/«£(,M^ 
li^fijiSS8 6 b) icWtB-r-S^S/^i/T'g o a 
li*9 o b) ©r»g#Bf^. fferos^NVP^g o b (.m^ 

bl*9 0a) ©§3#B#cfcy t)ST^<IS^UT*«„ 
[0 0 8 2] •PSU, ■Zft%<0$m'V\'7 9 0 a (9 0 

b) «npmr-s»9mimAAi o 4 a do4b)#, 

itiXDtimmXA 1 0 4b (104 a) iC^LSmtl^A 
->*:7M 0 0©Ii]K77|fi]lCt3-r^j:ftJg (fc<i:A(i2 
~3Jg) *7t7hShtl^. 01 9fe«fctf02OlC 
fclt-S^ ('f ) T^-T#Smffii|^A 10 4a (104 

b) ^-€-ne>r*-5. L/fetf^t, ftseias 3»>e>Sfaj 
sn*»«*^i*. - 2 i 2«*JBj«sn 

/cf»l©»ttilK8 6 a (8 6 b) IC— < SSnii*. 
■t©f^, ftb©»mjtjiSS8 6 b (8 6 a) iCiiftfti&A/TO 
< C<hlC/«t-5. 
[0 0 8 3] ±E-aSSfttttgS« 2 1 OlCcknif. 

8 3F*glC%^L^»m^'^A^aiigS8 6^ili®-T«C 

ticcty, n%sftfttaaK2 1 2rtfc±^f 2 1 
7^y-^-5 4«>6-*ffi«tt»». y-K#2i 1, 

iif 2 1 3 £!?T#-;*£SU£3£itSS 2 1 2*>&#» 
CiilSS8 6 a (8 6 b) rtlC0M&S*l«. 
[0 0 8 4] C©J:f)IC5Ml!$JlgS8 6 a (8 6 b) IC~ 

xmmwmsznzt* zti^omms 6 a (8 6 

b) lc3S*T.iiA/ifc*j#fl*f*. O^y, «S0tS8 3«>e>^ 
[0 0 8 5] -77, -*ffi««tje»» 2 1 2)WBfiSS*l 



(11) 
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TOfcOffli|C9tfttiIS&8 6 a (8 6 b) lC;7Sftj^7cJ# 
m^'^^O^^'^li, J#SiiSS 8 6 (Dft^SP 8 6 BIC 
3U/ii$*T'-;*2S££toTr-3c<hic&£^ C^£> 
ffl'lW^a^'T.li, K©^*iiiSS8 6 a (8 6 b) iCfcO 

x -;^smcDtt^ic<k ^t, *#$.®-r <s ct ic 
ri&mm.8 3fr£>miti$nfzm'&T'izt£<m-£&8 6 b 

*i&tfxwmtz> ctu<> mm^^itam^ 5 6 & 

[0 0 8 6] P^iiSSS 8 6 a, 8 6 b IC;Tl 

n%&mnrtxt<b. *<D*\zimTz>*t&fix&--;x. 
3>{fc£^#' =b -3 1 & ^ < m <b n 5 »«/ w ?<d m m ? << 

S>^'A£, H2 4I4, Ui^*«tott)?lbtl5 

mnjij\s7<Dffim*'<s.>#BZBiTmT'$>v. H2 5 

liSffi jf»{bx** i til * J»£ i: o fcilJS <D *&% • 

t. ei 2 2ic^-r-;*^tt^ii«S2 1 2^fiE$n^c 

«C»«/^9 0a (9 0 b^ti^fcfcS) *«ME* 
-fi^Ail/, ftO»a/^l'^9 0 b ( 9 0 a(Dtf-& 

ffllJiA 10 4a. 104 bfcttJtmtf. 

[0 0 8 7] 

[HBflosan] orami ic*^s3tyij4a©x>v>ic 

£ftl4\ *5yflllC*5^i/t7HI9t:fi-> 
*^n<Jry h*EB*-*££t>lC. IS^x-V^P^ 
V hlC < fc-pT^A5 i x-> ; £iiiA-r'5ctplzU7tOT'. 
£ 5 •> ?-m<D<?5 > * ^-^M-> 'J >^7P y 2 icfc 

fli©^5>£<r-;*;&tf->y >y7"p >^icfct\T. 
id c rti ^ a ic -t n <& * 5 * <t •> y > ? 7 p 

£X8HH<D«iiSsi;:EB£ft« k y 7>***x>s»© 

«S8IMCEBT**. C©Ct*>b- M^f^^fy 
+ 7 hiWHPI— Ot&ttB. o$U> x>x>tf>BS** 
<2BlcEBT-#-5C S*A7>^<tUX>y 
>#?#<=>ft-2>C<!:<t/«i:S. 



[0 0 8 8] 1S*IS2 IC^^-5at?"j4«Kx>v>IC«t 

/UHf— p - * OS^lS]^^ IC/^UT. x x * U - * £E 
SUTcA^. ^-^eDWxJlf'JffitfHft, nWC^Mt 
^lCX>v>cDrti^[p]COP>/'C^ Mt#<fcy-JlHft 

[0 0 8 9] iiS^«3lcA^S3£5'J4a®x>v>|c«t 
fttf. *7>£^-:*<t:/7^vy- Ky^^-ft© 

wkdsihic. ^^y^igia-f-s*^*^!^ 

-f7X7"P^7 h*»(t. I£*-<;i'**>:/^-<:/;*y 

<DZi>ny Ki:B§l^-¥ffi±lcEeU7c^b. ^^><? 

EfiX^-:*<hLTW$*lC?iJfflirSC<fc#T£. $7£. 
a >P -y FOfflM iC^^ftAc^-Y^KD-gP^x-VlC 

[E!®CDSWJ:iftBfl] 

[01] El 1 li*^P^O-^SECT^®ffl$ftrceift- 

[EI2] m 2 (i-f-cOIEHIlo 

[0 3] El 3 (i-ecPIEffiH., 

[El 4] B4l**J Q l J>#<D1Him. 

[El 5 J El5li-lljffiW}f5g|(^x>x>(0-g|iififfi& 
fill El. 

[El 6] H 6 tel^l— gPBHWeffliliSEl. 

[El 7] El 7 URIKffilBB. 

m 8 ] El 8 li > y >^ ^ y K ©fftl® El. 

[El 9] EI9(J->y >?s\y WVmW-W®. 

[Ell 0] Ell 0BS/'J>^A.y K*A-*nU«:« 
^cox > v XD-SPISiS^SEI. 

[EI11] H 1 1 lix>x>w— gKS&SSEI. 

[Eli 2] Eli 2(*x>v>(0— W^fEHRH. 

[EI1 3] Ell 3l*;^iP^-^.lCfclt-5^-X2!s:tt<0 
IESEI. 

[EI1 4] HI 4tt^RSB. 
[Ell 5] Ell 5lix>v>TSI5roiE®ll. 
[Ell 6] HI 6li->y >y^y h'OIESEI. 
[El 1 7 ] El 1 7 14 v 'J y KO-aSKBfllB 

El. 

[El 1 8 ] Hi 8 (4 y — K#W«i|SH. 

[gl 9] HI 9l4flfaffl'I^A->i'7 h<Di*®H. 

[H2 0] H 2 0 tePHISH. 

[H 2 1 ] H 2 1 BHEttfllOflnSB. 

[022] H 2 2 ISSfMilSSrotSBSH. 

[H2 3] H2 3(i^ft»fl:a**««<)-3tfc*^^9l 

[124] H 2 4 (4(U^f*i4«*t>-3 i fcSOSmA^ 

[125] B 2 5 tt9Ht<D«S ■ SfS^A^'f S > 
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[02 6] 02 6ttCtt&^5>$r©B*MW-rft£ 

1 8 (*#5t 

5 0 z^yspsj — 7g n>p 

vK. 79 fi-^yn^r^K 8i 



^7>^->t7h, 108 ^jA^x — >. 

1 1 6 /WV—n-f. 1 1 8 /W*i>x 

131 Kittt. 138 >-f> 

•>1r7K 142 V'J- 7 

^.143 77-fViJ-H'J7>^t, 14 4- 

154 *-f^JK>^K5-f^^ 

P^ry K 1 55 5=-x — >, i 5 

6 *4)V#SZ?. 
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8] mi 9] 




(16) 



136S¥ 1 1 - 1 9 3 7 2 3 



[02 3] 



[02 5] 
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